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CLAIMS _ 

[Claim(s)] . . 

[Claim 1] The vertical-magnetic-recording medium which is distributed in a substrate, the 
nonmagnetic phase covered on this substrate, and this nonmagnetic phase, and is characterized by the 
long thing containing the ferromagnetic phase of the configuration of the shape of needlelike or a 
column in the direction vertical to the front face of said substrate. 

[Claim 2] The vertical-magnetic-recording medium given in the 1st term of a patent claim a 
nonmagnetic phase is amorphous and a ferromagnetic given phase is a crystalline substance. 
[Claim 3] The vertical-magnetic-recording medium given in the 2nd term of a patent claim it is FeTi 
with an amorphous nonmagnetic phase, and a ferromagnetic given phase is FeTi of bcc. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] . 

Especially this invention relates to a vertical-magnetic-recording medium about magnetic-recording 
media, such as a magnetic tape and a magnetic disk. 
(Description of the Prior Art] 

In magnetic recording, as high density record exceeding the longitudinal recording method used 
conventionally, vertical magnetic recording is proposed and researches and developments are 
furthered energetically. 

In order to realize this vertical magnetic recording, the medium which prepared the magneuc film 
which has a vertical easy axis to a magnetic film side as a magnetic-recording medium is required. 
CoCr CoTi CoV, CoMo, CoW, CoMn, CoRu, etc. using the crystal magnetic amsotropy of carrying 
out orientation of the c axis of Co (hep structure) of aprincipal component at right angles to a film 
surface, and setting an easy shaft as it as a magnetic film with current and such magnetic properties 
are known (1984 the Magnetics Society of Japan, Vol.8, No.l, 17P). 
(Problem(s) to be Solved by the Invention] 

Co which is a rare resource is required for the above-mentioned conventional 

vertical-magnetic-recording medium. Generally as for the element in which ferromagnetism is shown 

in ordinary temperature in addition to Co, Fe and nickel are known. However, since Fe is bec structure 

and nickel is fee structure, the uniaxial amsotropy of c shaft orientations of hep does not exist like Co. 

For this reason, the vertical-magnetic-recording medium which used Fe or nickel as the principal 

component was not necessarily produced easily conventionally. 

[Means for Solving the Problem] ... 4U 

it distributes in a substrate, the nonmagnetic phase (what has magnetization lower than a 

paramagnetism phase or the after-mentioned ferromagnetism phase is included) covered on this 

substrate, and this nonmagnetic phase, and the vertical-magnetic-recording medium of this invention 

is long in a direction vertical to the front face of said substrate - it is constituted including the 

ferromagnetic phase of the configuration of the shape of needlelike or a column. 

The vertical-magnetic-recording medium of this invention has an amorphous nonmagnetic phase, and 

it can also be constituted so that a ferromagnetic phase may be a crystalline substance. 

The vertical-magnetic-recording medium of this invention can also be constituted so that it may be 

FeTi with an amorphous nonmagnetic phase and a ferromagnetic phase may be FeTi of bcc. 

[Function] . , . 

A ferromagnetic phase is magnetically separated by the parent of a nonmagnetic phase, and this 
invention offers that the cross section of this enforcement phase is needlelike, or the 

vcrtical-magnetic-rccording medium v.-hich has good magnetic properties by using the magnetic shape 
anisotropy of having a notes-like configuration. 
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[Example] 

Next, this invention is explained with reference to a drawing. 

Drawing 1 (1) and (2) are the top views and sectional views showing the front face of the 
vertical-magnetic-recording medium of one example of this invention, respectively. The FeTi alloy 
which formed membranes by the RF magnetron sputtering method realized the magnetic film which 
consists of the nonmagnetic phase 1 which is a parent, and the ferromagnetic phase 2 m a parent m 
this example, using glass as a substrate 3. The nonmagnetic phase 1 consists of amorphous FeTi, and 
the ferromagnetic phase 2 consists of FeTi of the crystalline substance of bcc. ■ 
■ The production conditions are as follows. A target is a multicomponent target which combined six 
pieces for Ti chip of 8mm angle the pure Fe target of 4 inch FAI, and on it. And membranes were 
formed about 0.8 micrometers of thickness on the glass substrate in the state of the high vacuum of 
7x10 to 7 torrs or less of ultimate vacuums on spatter conditions with a charge power 300W and an 
argon pressure of 5x10 to 3 torrs. In addition, water cooling of the substrate 3 was earned out. Thus, 
when the membranous fine structure was observed with the transmission electron microscope about 
the produced magnetic film, it checked that it was the configuration of the front face shown m 
drawing 1 (1) and (2), and a cross section. 

The sample oscillatory type magnetometer estimated the magnetic properties of this example. 
Drawing 2 shows a magnetization curve by the result. From now on, the good magnetic properties of 
saturation magnetization Ms260emu/cc, perpendicular anisotropy field Hk2.7kOe, vertical coercive 
force Hc**0.17kOe, and coercive force Hcwithin field ** and 0.16kOe were acquired. In addition, 
according to the X-ray microanalyser, the presentation of Ti was 1 7at(s)% at this time. 
Furthermore, when the argon pressure in the RF magnetron sputtering method was made high, about 
the sectional view, as shown in drawing 1 (3), the ferromagnetic phase 2 became pillar-shaped, and 
magnetic properties also with this good were acquired. Furthermore, next, the organic film was used 
as a substrate 3, and the vertical-magnetic-recording medium was produced. And when record 
playback assessment was carried out, the property good as a vertical medium was acquired also in this 

In addition, although the FeTi alloy was used as a magnetic film in the above-mentioned example, 
other alloys are sufficient as for example, Fe, other elements, nickel and other elements, Co, other 
elements, etc. moreover - although the producing method also used the RF magnetron sputtering 
method in the above-mentioned example - RF spatter, DC spatter, and MBE - law, a CVD method 
the vacuum deposition of any well-known thin film coating technology, etc. are conventionally usable. 

[Effect of the Invention] 

A ferromagnetic phase is distributed in the parent of a nonmagnetic phase by the magnetic film which 
consists of a non-MAG phase and a ferromagnetic phase, and this invention has that the cross section 
of a ferromagnetic phase is needlelike, or the effectiveness taken below by producing the 
vertical-magnetic-recording medium which has a column-like configuration. 

(1) Also in Fe which shows ferromagnetism, and the magnetic film which used nickel as the principal 
component, it became producible [ a vertical-magnetic-recording medium ) in ordinary temperature 
other than Co which is hep structure. . 

(2) Since it became producible [ the vertical-magnetic-recording medium which uses as a principal 
component Fe which are abundant resources ], the price of a vertical-magnetic-recording medium 
became cheap. 



[Tianslation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] _ _ . . 

Dra W j Dg i (l) and (2) are drawings having shown the magnetic properties of the example which 
shows the top view of the vertical-magnetic-recording medium of one example of this invention and a 
sectional view, and drawing 1 (3) in the sectional view of other examples of this invention, and shows 
drawing 2 to drawing 1 (1) and (2), respectively. 
1 .... A nonmagnetic phase, 2 .. A ferromagnetic phase, 3 Substrate. 



[Translation done.] 
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CORRECTION OR AMENDMENT 

[Kind of official gazette] Amendment by convention of Article (before amendment by the Heisei 6 
law No. 116.) 64 of Patent Law 

[Category partition] The 4th partition of the 6th category 
[Publication date] August 9, Heisei 11 (1999) 

[Announcement number] Japanese Patent Publication No. 7-75063 

[Announcement day] August 9, Heisei 7 (1 995) 

[Annual volume number] Patent official report 7- 1 877 

[Application number] Japanese Patent Application No. 62-52340 

[Patent number] 2138958 

[International Patent Classification (6th Edition)] 

G11B 5/66 
H01F 10/14 



[Procedure amendment] 

1 The term of a "claim" "the vertical-magnetic-recording medium which consists of the same 
ingredient as 1 substrate, the nonmagnetic phase covered on this substrate, and this nonmagnetic 
phase, is distributed in this nonmagnetic phase, and is characterized by the long thing containing the 
ferromagnetic phase on needlelike or a column in the direction vertical to the front face of said 
substrate, 

2 The vertical-magnetic-recording medium given in the 1 st term of a patent claim a nonmagnetic 
phase is amorphous and a ferromagnetic given phase is a crystalline substance. 

3 Vertical-magnetic-recording medium given [ a given nonmagnetic phase is amorphous FeTi ] in the 
2nd term of a patent claim a ferromagnetic given phase is FeTi of bcc. It amends as f \ 

2 Amend the 3rd column "the inside of this nonmagnetic phase" of nine lines "the inside of this 
nonmagnetic phase from the same ingredient as this nonmagnetic phase." 



[Translation done.] 
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CLAIMS 



[Claim(s)] , . 

[Claim 1] The manufacturing method of the porosity filter characterized by carrying out surface 
treatment of the porous bodies, such as ceramics and a metal, by the thin film forming methods, such 
as physical vapor deposition and the chemistry depositing method, and carrying out cutback control of 
the pore aperture of the surface. 

[Claim 2] The manufacturing method of the porosity filter given in the 1st term of a patent claim the 
given thin film forming methods are physical vapor deposition, such as a vacuum deposition method, 
the sputtering method, and ionization vacuum deposition. 

[Claim 3] The manufacturing method of the porosity filter given in the 1st term of a patent claim the 
given thin film forming methods are the chemistry depositing methods, such as a CVD method and a 
plasma-CVD method. 



[Translation done] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the invention on industry) 

This invention relates to the manufacturing method of the porosity filter which made it possible to 
carry out cutback control of the aperture of a porous body freely. 

Conventionally, the porous body of a ceramic metallurgy group is used as catalyst support, a filter, 
etc and the thing of various apertures is offered. And the manufacture is performed by fabricating 
and calcinating the raw material powder of a fixed particle size generally, and making with a sintered 
compact 

(Trouble which invention tends to solve) 

However in said conventional method, even if it uses an impalpable powder raw material, a crystal 
will cause grain growth during baking, each crystal grain will be set to about 0.5 micrometers or more, 
and the aperture of the sintering porous body obtained will be set to about 0.1 micrometers or more. 
For this reason, even if it uses very detailed raw material powder, it is most difficult to obtain the 
porous body of an aperture minuter than this with a sintering process. 
(Means for solving a trouble) 

this invention person succeeded in making the pore aperture on the front face of a porous body reduce, 
and manufacturing a filter in view of the above-mentioned conventional technique using the porous 
body conventional sintered compact type by performing physics and processing according the front 
face to the chemical thin film forming method as a result of research. Moreover, on that occasion, the 
knowledge of the ability to carry out the cutback control of the pore aperture freely was carried out by 
adjusting surface treatment conditions. 

That is, this invention is the manufacturing method of the porosity filter characterized by carrying out 
surface treatment of the porous bodies, such as ceramics and a metal, by the thin film forming 
methods, such as physical vapor deposition and the chemistry depositing method, and carrying out 
cutback control of the pore aperture of the surface. 

The porosity filter base material made into a processing object by this invention approach may be a 
sintering metal body, ceramics, etc. from which a powder raw material is generally sintered and 
physical-vapor-deposition **** or a chemical sediment layer is obtained the top face and around the 
surface by the film method that what is necessary is just that to which it adheres firmly, m addition 
may be desiccation silica gel, a zeolite, etc. [ of a very fine particle ] 

As a thin film forming method, the chemistry depositing methods, such as a CVD method besides 
physical vapor deposition, such as a vacuum deposition method, the sputtering method, and ionization 
vacuum deposition, and a plasma-CVD method, are applied. 

Although a thin film B is foimed in the front face of the porous body surface particle A m a film 
formation process so that the cross section may be sketched in drawing 3 According to the sputtering 
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method and ionization vacuum deposition (the ion plating method), about 30%, according to the CVD 
method, formation of surroundings lump thin film layer B' on about 40% of side face can arise, and 
cutback change of the aperture of porous body surface pore can be carried out in the surface by this. 
In addition, since according to the vacuum deposition method there is no formation of surroundings 
lump thin film layer B' on a particle side mce if it remains as it is, it is desirable to lean a processed 
porous body sample in this case, and to make it rotate. 

The formation rate of a thin film can perform easily that a vacuum deposition method carries out 
cutback control of the pore aperture of a porous body surface at the magnitude of arbitration by 
adopting an approach suitably and processing need time amount since 100-lOOOA / min, and the ion 
plating method are [ 1000- 10000 A / min, and a CVD method ] several 10 - 100A of numbers for 
1000-10000A / min, and the sputtering method. 

Furthermore, if it is when forming the thin film of different construction material from a 
processing-object porous body, since the film of the ceramics can be formed in the front face of a 
metal porous body and the filter of an abrasion resistance porous body can be manufactured, for 
example, even if it applies solid-state fine particles as a filtered processing object, profitableness, such 
as becoming the porosity filter which said front face is not damaged by those contact, and was 
excellent in endurance, is demonstrated. 
(Example) 

Example: 1 The aluminum203 porosity sintered compact of about 0.1 micrometers of apertures was 
used as the substrate, and surface treatment was carried out with the sputtering system as shown in 
drawing 1 R> drawing. 

in addition, drawing 1 - setting -- 1 - a substrate (aluminum203 porosity sintered compact of a 
processed material), and 2 - a substrate electrode holder and 3 - an up electrode and 4 - a target and 
5 -- a vacuum housing (sputtering room) and 6 - exhaust air and 7 - a gas installation bulb and 8 - 
an RF generator and 9 - an adjustment machine - it comes out. 

First, the substrate (aluminum 203) was washed at the following processes as sputtering pretreatment 

(1) Inside of an oxygen ambient atmosphere, 600 degrees C. 30-minute baking (2) desalted water - 
ultrasonic-cleaning 5-minute (3) desiccation, 100 degrees C, and 30 minutes The substrate 1 washed 
according to the above-mentioned process next is carried on the substrate electrode holder 2 in the 
sputtering room 5 (lower electrode). After attaching 20aluminum3 target 4 on the disk of the up 
electrode 3 of the location which faces this, it exhausted from the flue connector 6 and exhausted to 
the high vacuum to the order of 10-6Torr with the oil diffusion pump continuously to the order of 
l0-2Torr with the oil sealed rotary pump. 

In the condition, argon gas was introduced until it became the pressure of 10-3Torr from the line 7 m 
the sputtering interior of a room, the high frequency (13.56MHz) from the RF power source 8 and the 
adjustment machine 9 was impressed to the lower electrode side, adjusting the pressure to 5xl0-5Torr 
by the main valve, sputter etching was performed, and the surface layer was removed. 
After defecating an aluminum203 porosity sintered compact by the above processing, high frequency 
was impressed to the up electrode side, and the front face of a substrate 1 was coated with aluminum 

As a result of carrying out SEM observation of the substrate which earned out surface preparation, by 
changing said aluminum203 coating processing time showed that it was reduced at a rate of about 
60A / min, and the cutback control of the surface pore aperture could be freely carried out in the range 
of the aperture before 0 - substrate processing (0.1 micrometers). 

Example: 2 The sputtering system as used the aluminum203 porosity hollow filament of the outer 
diameter of about 1mm, the bore of about 0.5mm, smd fbout 0.1 micrometers of tube wall aoertures as 
a base material and shown in drawing 2 showed that the cutback control of the aperture of surface 
pore could be carried out freely like the case of an example 1, when aluminum 203 was coated in the 
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same procedure as said example 1 , rotating a base material and SEM observation of the front face was 

m^titiot drawing 2 - setting - 1 - the aluminum203 porosity hollow filament base material of a 
processed material, and 2 - a base material electrode holder and 3 - an up electrode and 4 a target 
and 5 - a vacuum housing (sputtering room) and 6 - exhaust air and 7 - a gas installation bulb and 8 
- an RF generator and 9 - an adjustment machine - it comes out. 
(Effect of the invention) 

According to the manufacture approach of the porosity filter which carries out surface treatment of the 
porous bodies, such as ceramics of this invention approach, and a metal, above by the thin film 
forming methods, such as physical vapor deposition and the chemistry depositing method, and carries 
out cutback control of the pore aperture of the surface (1) depending on the calcinating method for 
calcinating the conventional impalpable powder raw material and obtaining a porosity sintered 
compact that the porosity filter of about 0. 1 micrometers or less of surface pore apertures the 
achievement was the most difficult is obtained easily, and (2) - suitably by selection of the thin film 
forming method, and adjustment of surface treatment time amount That the cutback control of the 
pore aperture of a porosity filter surface can be carried out freely and further different arbitration from 
the porosity substrate of (3) processing objects and a base material, for example, abrasion resistance 
construction material, wearing, and forming a layer membrane on the very fine particle side of a 
porosity filter surface The effectiveness which was excellent in many, like the cutback control of the 
pore aperture can be carried out is demonstrated. 
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DESCRIPTION OF DRAWINGS 



(Brief Description of the Drawings] 

The outline structure sectional view of a sputtering system for drawing 1 and drawing 2 to enforce this 
invention approach and drawing 3 are amplification sketch sectional views of the porous filter surface 
obtained by this invention approach. 
Inside of drawing 

1 : A substrate, a base material (processed material), 2 : a substrate, a base material electrode holder, 
3: An up electrode, 4 : target, 

5: A vacuum housing (sputtering room), 6 : exhaust air, 

7: A gas installation bulb, 8:RF generator, 9 : adjustment machine 

A: A porous body surface particle, B:thin film, B' : surroundings lump thin film layer, 
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